


















Introduction 

Sediment plays an important role in phosphorus cycling in a lake by acting as both a sink 

and source for phosphorus . Phosphorus is deposited on the lake bottom in pmiiculate 

form within or attached to sediment particles and as dead plant and animal debris. As a 

result, lake sediment tends to accumulate phosphorus. An increase in external loading of 

phosphorus to lakes from tributaries, near shore runoff, and the atmosphere has been 

linked to increases in algae productivity and an accelerated rate of eutrophication. While 

these external nutrient contributions can contribute directly to algal productivity, they can 

also contribute indirectly through an increased accumulation and ultimately a release of 

phosphorus from the sediment. This study examined the importance of phosphorus 

release from the sediment ofUpper St. Croix Lake as source of phosphorus during the 

summer growing season. Phosphorus release rates were measured in the laboratory fl'om 

sediment cores taken at various depth and locations within the lake. This release rate can 

be included in a phosphorus budget analysis to determine its importance as a sink or 

source of phosphorus to the water. 

Study Location 

Upper St. Croix Lake is an 855 acre, naturally impounded lake that is the headwaters of 

the St. Croix River. It has a maximum depth of22 feet. The lake receives water from 

groundwater, seven tributaries, surface runoff, and precipitation. There is significant 

residential development around much of the lake, with approximately two-thirds ofthe 

9.5 mile shoreline developed (DNR, 1997). 

Upper St. Croix Lake is a soft water lake with an average hardness value of 44 mg/L and 

alkalinity of39 mg/L as CaC03. The total nitrogen to total phosphorus ratios ranges from 

12-50 and averages 22. During summer the growing season phosphorus concentrations 

have ranged from 12 ug/L in June to 48 ug/L in late August with chlorophyll a 

concentrations increasing similarly from 2 ug/L to 31 ug/L. Secchi depth declines during 

this time from more than 3.5 meters to less than 1.5 meters. Water quality monitoring 

and identification of blue green algae indicate that the Upper St Croix Lake is eutrophic. 
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